SUMMARY Peak systolic left ventricular pressure was predicted in five infants with aortic stenosis by use of a wall stress constant, K. K was determined in 10 normal infants according to the formula K = P . Ds/Ws, where P = arterial pressure by Doppler, Ds = end-systolic LV dimension, and Ws = end-systolic wall thickness. Left ventricular peak systolic pressure was estimated in five infants using the formula P = K Ws/Ds. 
Determination of the severity of left ventricular outflow tract obstruction by single crystal echocardiography was first reported by Bennett et al. in adult patients with valvular aortic stenosis.' The peak systolic left ventricular pressure and peak systolic pressure difference across the valve were predicted using relative wall thickness times a constant as an index of left ventricular systolic wall stress. The validity of this wall stress index was based on the observation that, given normal left ventricular function, the magnitude of concentric ventricular hypertrophy increases in response to increased afterload until wall stress is normalised.
The reproducibility and reliability of the wall stress index were subsequently confirmed in children by several investigators.2-5 To date, however, these measurements have not been applied to infants under 1 year of age with valvular aortic stenosis. This report communicates our experience with the wall stress index in this age group.
Subjects and methods
Data were obtained from 15 subjects less than 1 year of age. Informed consent was obtained from the parents/guardians of each infant. Group 1 (control subjects) consisted of 10 The constant derived from group 1 (K in mmHg) was then used to estimate peak left ventricular pressure in the patients with aortic stenosis, where P = K . Ws/Ds. The peak systolic pressure difference was determined by subtracting the Doppler systolic pressure from predicted left ventricular peak systolic pressure by echo. In group 2, the results were compared with those found at catheterisation.
Results
The echocardiographic measurements for group 1 are shown in Table 1 . End-diastolic wall thickness, end-systolic wall thickness, end-diastolic cavity dimensions, and end-systolic cavity dimensions were all within normal limits. Relative wall thickness (Ws/Ds) ranged from 0-29 to 0-52 (mean ± a standard deviation of 0-4 ±0-07). The percentage of wall thickening with systole ranged from 48 to 114 per cent (mean 72-5 ±19-0%). Shortening fraction ranged from 27 to 42 per cent (mean 34 ±4-9%). Peak systolic blood pressure by Doppler was 68 to 104mmHg (mean 86-7±11-9 mmHg). The derived pressure constant, K, from this group ranged from 183 to 265 mmHg (mean 216-7 ±21-9 mmHg).
The echocardiographic data from the aortic stenosis patients (group 2) are shown in Table 2 , and the data are compared in Table 3 Peak systolic aortic pressure at catheterisation ranged from 55 to 100mmHg, measured by inrelation (r = 0-94) was found between directly measured peak left ventricular pressure and estimated peak pressure (Fig. 2) . The peak systolic pressure difference across the aortic valve measured at catheterisation ranged from 10 to 110 mmHg, while the pressure difference predicted by echo Single crystal echocardiographic determinatioi of left ventricular dimensions has afforded a reliabl and reproducible technique in assessing the degre of left ventricular pressure resulting from valva obstruction in children and adults. Johnson et al initially used shortening fraction as a predictor o the severity of aortic stenosis. 13 In the present series the shortening fraction, while abnormal for group: as a whole, was not as discriminating a predictor o severity of obstruction in these infants as has bee] reported in older children.
As noted by Bennett et f is based on the observation that left ventricular s, wall mass will proportionately increase in response 2 to a pressure load until wall stress is normalised, f and that systolic stress measurements are more n sensitive than diastolic measurements in detecting hypertrophy. For these observations to remain oy valid, ventricular function must remain normal. it In Bennett's adult series, when congestive heart failure was present, severity of obstruction could not be accurately predicted. In Blackwood's group of children, those with myocardial failure were excluded from the study. Two infants in the present series were felt to be in congestive heart failure. In case 2, while the shortening fraction was not increased and did not suggest significant obstruction, the echo measurement of relative wall thickness indicated severe valvular stenosis. In case 3, both shortening fraction and peak predicted pressure indicated severe obstruction. 
